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1 Derivatives of further 
standard functions 


Exercise 1 


Find the derivatives of the following functions. 


(a) f(x) = cosg —2sinax 
b) g(t) = t£? + tant 
3(1 + cosa) 


Exercise 2 


Find the derivatives of the following functions. 


(a) f(z) =sinz+2Inz 
(b) g(t) = 2e’ + cost 


(c) y = 5(2sin x — 3) 
z 
(d) w= F +2tanz 


(e) plr) =3 (tanr $ =) 


2 Finding derivatives of 
more complicated 
functions 


Exercise 3 


Use the product rule to differentiate each of 


the folowing functions. 
(a) y = z’ lng (b) m(x) = e” sin z 


(c) v = t sint 


Exercise 4 


Use the product rule to differentiate each of 
the following functions. 
(a) f(x) = (a? — 8x43 + 2) cos x 
(b) g(t) = (2t* + sin t) tant 
2 
(c) A{z) = (507 -z +5- z) e” 


(d) f(0) = 6° ln@ 
(e) y=(1-23)Inz 


Exercise 5 
e? 
Differentiate the function p(x) = — by 
£ 
writing p(x) as a product. 


Exercise 6 


Find the gradient of the graph of the equation 
y = x? Inz at the point with x-coordinate 1. 


Exercise 7 


Use the quotient rule to differentiate each of 
the folowing functions. 


vw’ +i1 4a + e” 
(a) e= Erl ) g(t) = -3—3 
sin x lng 
(c) y= = (d) = 
Exercise 8 


(a) Differentiate the function 
1 


Y= 25S a a: 
gT z 
(b) Show that the rule of this function can 
also be written as 
_ 323 — 4r +1 
x f 
and confirm your answer to part (a) by 
using the quotient rule. 


3 More differentiation 


Exercise 9 


Use the quotient rule to differentiate each of 
the following functions. 


o -l _ 2siny 
yt — Ay +3 


Exercise 10 


For each of the following equations, write y as 
a function of u, where u is a function of a, 
and hence use the chain rule to find dy/dx. 


(a) y=e”/? (b) y = sin (x°) 


(c) y=cos(yz) (d) y= Vous 


(e) y = tan(ln z) 


Exercise 11 


Use the chain rule to find the derivative of 
each of the following functions. 


(a) y = V3r? 42x41 (b) w= e7” 


Exercise 12 


Find the derivative of each of the following 
functions. 


(a) f(x) = e°? sin(2x) 


(c) y = (x? + 22 — 1) cos(5z) 
(d) z=sin(e**) 


Exercise 13 
Differentiate the following functions. 
(a) f(t) = cos?(3t) In(5t) 
2x 
(b) f(x) = err 
(c) f(x) = sin ((2? + 4)e%”) 
(a) fe) = e/t 


Exercise 14 


(a) Use the quotient rule to differentiate each 
of the functions below. 

. tan v . sin £ 

(i) fv) = (ii) glz) = 3 

(b) By rewriting each of the functions in 
part (a) as a product, use the product 
rule to differentiate it and hence confirm 
your answer found in part (a). 


3 More differentiation 


Exercise 15 


The pyramid-shaped structure below has all 
edges of length 1, except that the edges AB 
and CD can be any length x for which the 
structure can exist. The base of the structure 
is a rectangle. 


(a) Show that the perpendicular height of the 
pyramid (length OM) is given by 


OM = 5V 3-22. 
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(b) Hence show that the volume V of the 
pyramid is given by 


V= axv/3 — x, 


To do this, you can use the fact that the 
volume V of a pyramid is given by the 
formula 

V= Ah, 
where A is the area of the base and h is 
the perpendicular height. 


(c) Show that the maximum possible value 
of x is v3. 

(d) Show that 

dV 3-22? 
d£ 6/3—2? 

(e) Hence find the value of x that gives the 
maximum possible volume of the 
pyramid. (You can assume that the 
formula found in part (b) gives V as a 
function of x that is continuous on its 
whole domain and differentiable at every 
point in its domain that is not an 
endpoint.) 


(£) Use your answer to part (e) to find the 
maximum possible volume of the 
pyramid. 


Exercise 16 


Use the module computer algebra system to 
plot the graph of the function that gives V in 
terms of x in Exercise 15 above. Does the 
graph support your answer to that exercise? 


Exercise 17 


(a) Use the inverse function rule, the 
derivative of e” and the constant multiple 
rule to show that the derivative of the 
function y = In(2x) is dy/dx = 1/z. 


(b) By rewriting the expression In(2z) as the 
sum of two natural logarithms and 
differentiating the result, confirm your 
answer to part (b) above. 


4 Reversing 
differentiation 


Exercise 18 

(a) Use differentiation to show that the 
function F(x) = 2x'/? is an antiderivative 
of the function f(x) = z7". 

(b) What is the indefinite integral of the 
function f(x) = x712? 


Exercise 19 


Find the indefinite integrals of the following 
functions. 


(a) f(x) =x"? 


5 Particular 
antiderivatives 


Exercise 20 


A ball is thrown vertically upwards from a 
height of 1.6 metres above the ground and 
then allowed to fall. Assume that its 
velocity v (in ms~') is given by the equation 


v = 15 — 101, 
where t is the time in seconds since it was 
thrown. 


(a) At what time does the ball stop rising? 


(b) What is the distance above the ground at 
this time? 


6 Antiderivatives of further standard functions 


Exercise 21 


An object moves with constant 

acceleration —10ms~?. Its initial velocity 

is 5ms~!. It stops moving when it returns to 
its starting point. 


(a) Find a formula for its velocity v (in 
ms!) in terms of the time t (in seconds) 
since it began moving. 


(b) Find a formula for its displacement s (in 
metres) from its starting point, in terms 
of t. 


(c) At what time does the object return to 
its starting point? 


(d) Use the computer algebra system to plot 
a graph of the formula that you found in 
part (b). 


(e) Use your graph to estimate the greatest 
distance that the object reaches from its 
starting point. 


(£) Use algebra to find the greatest distance 
that the object reaches from its starting 
point. 


6 Antiderivatives of 
further standard 
functions 


Exercise 22 


Find the indefinite integrals of the following 
functions. 


(a) f(z) = e°? —2cosz 
(b) g(x) = z3 + 4sin z 
(c) h(x) = 2sec? x + 32? 


Exercise 23 


Find the indefinite integrals of the following 
functions. 


@) f@=2 b) ge) =É 
© ra) =Z A ka= 
2 
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Solutions to exercises (b) m(x) = e” sin zx, so, by the product rule, 
m'(x) = e” sin z + e” cos x 


f Š = e” (sin z + cos z). 
Solution to Exercise 1 ( ) 


(a) f(x) = cosx — 2sinz, so (c) v=t?sint, so, by the product rule, 
f'(x) = -sinz — 2 cosx. Č = 2tsint + t cost 
— x2 
CEO = t(2sint + t cost). 


g'(t) = 2t + sec? t. ; ; 
Solution to Exercise 4 


c) h(a) = 3(1 + cosa) = 3 + 3 cosa, so 
E A ) (a) f(x) = (x3 — 8zt/3 + 2) cos z, so, by the 


h'(a) = —3sina. product rule, 
4, = R 
(d) y= r + sing = 4x7! + sin z, so f'(a) = (se =y 50/8) pees 
w = —47~* + cos z + (23 — 8x43 + 2)(— sin x) 
x 
4 _ 2 32 1/3 
= a M Cosg: = (3x = ) cose 


(a? — 8a*/3 + 2) sine. 


(b) g(t) = (2t4 + sin t) tant, so, by the 
product rule, 


Solution to Exercise 2 
(a) f(z) =sinz+2Inz, so 


1 
f'(x) = cosg +2 x 7 g(t) = (8t? + cost) tant 
2 + (2¢* + sin t) sec? t. 
= cos x + —. 
% 7 2 2 x 
(c) h(x) = ( 5x" — x? +5 — — | e”, so, by the 
(b) g(t) = 2et + cost, so a 


g(t) = 2¢ — sint. 


product rule, 
h'(x) = (352° — 2x + 22 *)e* 


(c) y= 5(2sin x — 3) = 10sinz — 15, so a (s0" shag ee 2) er 
d z 
= = 10 cos zv. 2 9 
dx = (507 4350" -a° a0 5-24 Se" 
x T £ 
(d) w = 5 + 2tan g, so _ (5a? + 3528 — xt — 2x? + 5a? — 2x + 2)e* 
dw _ E z? 
Gg re (d) (0) = 6°ln@, so, by the product rule, 
1 / 5 6 1 
(e) p(r) =3 | tanr + > f (0O = 60° 1nd+ 06 ar 
r 
= 3tanr + 3r?, = 6°(6In0 +1). 
so (e) y = (1 — z?) ln z, so, by the product rule, 
p' (r) = 3sec? r — 6r’ dy = (—327) Ing + (1 — 2°) x z 
3s? 6 dx x 
= 38sec’ r— —. 1 
"P = —3z7 lng + —— 2? 
x 
. . 1 
Solution to Exercise 3 =~ 22(3Ing +1) 
(a) y = xz? Ing, so, by the product rule, 2 
d i _ 1-23 8Inz+1) 
M g nepi 7 x l 
dz x 


= 377 ln g +27. 


Solutions to exercises 


. . l 
Solution to Exercise 5 (d) m = D so, by the quotient rule, 
T 


x 


e 
p(x) = — =e” x x *, so, by the product 


2 1 
rule, s dm 7X77 (Ina) x 1 
p (£) = e” xa? + e” x -22°3 dx z? 
e? Det _i=lae 
See = 2 
T? r’ 7 
Jee Solution to Exercise 8 
r’ 4 1 i 5 
_ &(e-2) (a) y = 3x - = + -3 = 8a — 4a- +74, so 
r3 
; : dy = 3442-7 — 2273 
Solution to Exercise 6 dx g 
Here y = z? ln z, so the product rule gives =3+ 2 ge 
dy 2 3. 1 re ; ‘ 
a 3a lnr +r” x = (b) Combining the fractions in the rule of the 
eee function gives 
3z? 4 1 
So the gradient of the graph of y = zì ln x y = = 2 F 
Te x x x 
when x = 1 is I edidi 
3x1? xln1+1?=0+1=1. = ——_ a 
(Remember that In 1 = 0.) Using the quotient rule gives 
2102 a\ — (8 — 
Solution to Exercise 7 a UA oF 5 eet) S28 
erat da (x?) 
(a) f(x) = Fel so, by the quotient rule, 9x4 — Ag? — Grt + 8x2? — 2x 
x _ 
z 4 
; (x4 +1) x 7z — (x7 +1) x 423 v 
Tlg Sooo o ya _ 3af +42? — 2r 
7x9 + 725 — dz! — 4r? a 
o (@t+1p EO o 
x3 
10 6 3 
_ 3 alles = dar Expanding the fraction gives 
1 
5 os = y dy _ 3z? 4r 2 
Se) a 2S 2 
ap a 
nIe ea 
4a + e” : 
(b) g(x) = z8 3? by the quotient rule, which is the same answer as in part (a) 
bove. 
Hq) = GDA +e) = (Aer + e*) 8x7 — 
ae oOo aÃ—— IOS 
i (28 =2)7 Solution to Exercise 9 
_ 408 + ge” — 8 — 2e” — 32x8 — 8x%e" (a) The derivative of 
E (x8 — 2)? p(x) = (x? — 1)/(x? + 1) is 
_ —2828 — 8 + e” (xë — 8x7 — 2) T o a eh OL) 
— (x8 — 2)2 ` (x2 + 1)2 
sinit O 2g + 2x — 2z? + 2x 
(c) y = —, s0, by the quotient rule, = (x2 +1)? 
eT 
dy _ e” cosx — (sin x)e” ___ 4 
de (e*)2 (x? + 1)? 


cos £ — sin z 


ex 
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(b) The derivative of 


2sin y 

z(y) = y2 — 4y +3 
is 
z'(y) 
(Pay eo- (2siny)(2y — 4) 
7 (y? — 4y + 3)? 
_ 2(y? — 4y + 3) cosy — 4(y — 2)siny 
7 (y? — 4y + 3)? l 


Solution to Exercise 10 
(a) Here y = e“, where u = z?/2. So 
dy/du = e” and du/dxz = x. Hence 
dy dy du | 
dz dudxr 
(b) Here y = sinu where u = z’. So 
dy/du = cosu and du/dx = 3x7. Hence 


dy dy du | 2 
a uai n 


= 32” cos(x). 


zte = LE 


(c) Here y = cosu where u = yT = 21/2. So 
dy/du = — sin u and 


dx 2 2./z 
Hence 
y Nagy : 
dx du dz 24/x 
1 
= E sin yz. 


(d) Here y = yu = u!/? where u = cosx. So 
dy/du = 4u-'/? and du/dz = — sin 7. 
Hence 


= lu“ t? (— sinz) 
= —4(cosx)~*/? sin x 
7 sin £ 
2,/cos x 
(e) Here y = tanu where u = Inz. So 
dy/du = sec? u and du/dx = 1/x. Hence 


_ sec?(In x) 
=. 


Solution to Exercise 11 


(a) Here y = V3a? + 22+1=/u=ul/?, 


where u = 322 + 2z +1. So 


dy _ 1 -1/2 1 du 
a — = —— = = 2 
dwu 2 a and Tz 6x + 
Hence 
dy dy du 1 
= = 6x + 2 
dz du dg (=) pa) 
O 6x +2 
2V 3r? + 2r +1 
O 3x +1 
V3x2 + 22 +1 
(b) Here w =e-” =e", where u = —r?. So 
dw Rs du 
a and 7 —2r. 
Hence 
dw dw du 2 
= Hg" x (-2r) = -2re™. 
dr du dr PA = 


Solution to Exercise 12 


(a) Using the product rule, where 
f(x) = e°” sin(2x), we have 
f'(x) = (3e*")(sin(2x)) + (e”®)(2 cos(2x)) 
= e?” (3sin(2xr) + 2cos(2z)). 
(b) Using the quotient rule, where 
g(t) = 3t?/In(4t), we have 
"t) = (In(4t))(6t) — (3t) (1/4) 
(In(4t))? 
_ 6tIn(4t) — 3t 
~ — (In(4t))2 
(c) Using the product rule, where 
y = (x? + 2x — 1) cos(5zx), we have 
dy 2 
ie 2 
T (3a* + 2) cos(5x) 
+ (£? + 2x — 1)(—5sin(5z)) 
= (3x? + 2) cos(5x) 
— 5(a? + 22 — 1) sin(5x). 
(d) Here z = sin(e**) = sin u, where u = e*. 
By the chain rule, 


dz _ dz du 
dt du dt 
= (cos u) (3e°*) 


= cos(e**)(3e*) = 3e** cos(e”). 


Solution to Exercise 13 
(a) Here f(t) = cos?(3t) In(5t), so 


f= 


gla = 


(cos*(3t)) In(5t) 
t 


+ cos?(3t) < n(5t)) 
(by the product rule) 
= 2cos(3t)(—3 sin(3t)) In(5t) 
+ cos?(3t) ; 
(by the chain rule) 


= cos(3t) (ae — 6sin(3t) m6) . 


22 


e 
z, 5O 


(b) Here f(x) = EEEE 


d d 
(x? + 1) (c?”) — ae (2? 4+ 1)°) 
@ +1) 
(by the quotient rule) 
(£? +1)? x 2e? — e? x 2(x? + 1)2x 
GESI 
(by the chain rule) 
2e7* (x? + 1)(x? + 1 — 2x) 
(z? + 1)4 
_ 2e?* (x — 1)? 
E (x? + 1)8 
(c) Here f(x) = sin ((x? + 4)e3”), so 


f'(x) 


f(a) 


d 
= Cos (2? ma 4)e?”) in (2? + 4)e°") 
(by the chain rule) 
= ees ((2? i 4)e3*) (2re%* + (x? + 4)3e°*) 
(by the product rule) 
= e?” (3x? Ip 4 12) cos Cs + 4)e°*) : 
(d) Hare f(t) = ef /sint so 
£ 
sin t 
(by the chain rule) 


Biss (= x 3t? — 13 x =") 
=e ee ee eee 


Bee gl 
et /sint > 


posem i 


sin? t 
(by the quotient rule) 


JOnt- Ln ay e, 
sin? t 


Solutions to exercises 


Solution to Exercise 14 


t 
(a) G) fv) ===, so 
v 
2 
v sec* v — tan v 
po = Dee ee tne. 
sin x 
(ii) g(x) = 953” so 
; 22° cos x — sin z x 6x? 
g (x) = 
(2x3)? 
_ 2g?(zcosg — 3sin z) 
E de® 
xcosx —3sinz 
E 2x4 i 
t 
(b) G) flu) = ee vt tanv. So 
f'(v) = vt sec? v + (=v?) tanv 
= v7! sec? v — v7? tanv 
vsec? v — tan v 
= 
r 
Gi) g(x) = È = (203) x sin x. So 


2x3 
— (223)? (62?) sin x 


+ (22°)~* x cosg 


—6x? sin z + 2x’ cos x 
476 
—3sin z + x cos z 
2x4 
xcosx — 3sin s 
Qx4 


Solution to Exercise 15 


(a) By Pythagoras’ theorem for the 
right-angled triangle ABC, we have 
AC = Vx? 412 = Vr? +1, 
so 
AO = i z? +1. 


Hence, by Pythagoras’ theorem for the 
right-angled triangle AOM, we have 


2 
(va + 1) +O0M? =1? 


$(a*7 +1) +O0M? =1 


OM? =1-— 4(2? +1) 
OM? = }(4— x? — 1) 
OM? = 4(3— 2°) 
OM = 5V/3- 22, 


as required. 


Exercise Booklet 7 


(b) The area of the base of the pyramid is 


LXev=@. 
Hence 

V = įr x 5V3-2?; 
that is, 


V= trv 3- r?, 
as required. 


(c) The maximum possible value of x occurs 
when the height of the pyramid is zero. 


This gives 
v3- zr? =0 
3-27 =0 
gs 


Hence, since x is a length and therefore 
positive, 


z= V3. 
(d) We have 


V= Erv 3- r?. 
So, by the product rule, 
1 
T m 3- r? + (3-2? ) x 1 
dz 6 x 
al d 2) 1/2 5 
=3 (eq 6-29 +V3-— 27). 
Hence, by the chain rule, 
1 
dV ( 3 


dx 6 


(e) We have to find the value of x, between 0 


and v3, that gives the maximum value 
of V. 


The function 


V=¢rV3-22 (xe (0, v3) 


is continuous on its domain [0, V3] and 
differentiable at every value of æ in this 
interval except possibly the endpoints. 


10 


So the maximum value of V must occur 
either at an endpoint of the interval 
[0, v3], or at a stationary point. 


We have 
dV E 3 — 2r? 
de  6y3- 2? 


At a stationary point, dV/dæ = 0, which 
gives 
3- 2r? 
6v3 — x2 
3— 2r? =f 
Jai 
2 
Hence, since x > 0, 


z= [3- Baws 


So the only stationary point is $v6, and 
this value does lie in the interval [0, V3]. 


So the maximum value of V occurs when 
c= 0,e= 4 6 or z = V3. 


When x = 0 the width of the pyramid is 
zero, and when x = v3 its height is zero, 
so in both these cases the volume V will 
be zero. When z = sV6, the length, 
width and height of the pyramid are all 
positive, so the volume V will also be 
positive. 


So the maximum volume is achieved 


when x = 3v6. 


Substituting x = i 6 into the formula 


= exv/3 — z? 


So the maximum volume is i. 


Solution to Exercise 16 


The graph of the function from Exercise 15 is 
shown below. The stationary point seems to 
occur at about x = 1.25, which supports the 
answer found in the solution to part (e) of 
Exercise 15, since 3v6 = 1.224.... Also, the 
maximum value of V seems to be about 0.25, 
which supports the answer found in the 
solution to part (f) of Exercise 15. 


volume, V 


Solution to Exercise 17 


(a) Here y = ln 2z. This gives 2x = e”, so 


g= ze, Hence 


= = $e". 
dy 


Therefore, by the inverse function rule, 


(b) We have ln(2x) = Inz+1n2. Hence, 
since In 2 is a constant, the derivative of 
ln(2x) is the same as the derivative of 
lng, which is 1/x. So 


dy 1 
de x’ 
which confirms the answer to part (b). 


Solution to Exercise 18 
(a) Since 


L (2212) sg 


it follows that the function F(x) = 21/2 
is an antiderivative of the function 
f(a) = r7". 


(b) The indefinite integral of the function 
f(z) = x71? is 


F(x) = 211? + c, 


where c is an arbitrary constant. 


Solutions to exercises 


Solution to Exercise 19 

(a) The indefinite integral of f(x) = x" is 
F(x) = r" +c. 

(b) The indefinite integral of g(x) = x74 is 


(Either of the final two expressions above is 
acceptable as the final answer. Although the 
final expression is written without a negative 
index, which is often preferable, the rule of 
the function in the question itself contains a 
negative index, so you might prefer to leave 
the final answer also containing a negative 
index.) 


(c) The indefinite integral of 


1 l -3/2 


is 


(Either of the final two expressions above is 
acceptable as the final answer, but the final 
expression is probably preferable since the 
rule of the function in the question contains a 
square root sign rather than a fractional 
index.) 


(d) The indefinite integral of 


is 


(Either of the final two expressions above is 
acceptable as the final answer, but the final 
expression is probably preferable since it 
doesn’t contain a negative index.) 
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Solution to Exercise 20 


(a) At the moment when the ball stops rising, 
v = Q. Since v = 15 — 10t, this gives 


15 — 10t = 0 
10¢ = 15 
t= 1.5. 


So the ball stops rising at time 
t = 1.5 seconds. 


(b) Let s be the displacement (in metres) of 
the ball above the ground. 


Integrating the equation for v gives 
s = 15t — 10 x dt? +c; 

that is, 
s = 15t — 5t? + c, 

where c is a constant. 

But when t = 0, s = 1.6. This gives 
1.6=15x0-5x0°+c; 


that is, c = 1.6. Hence the equation for s 
in terms of t is 


s = 15t — 5t? + 1.6. 


The distance above the ground at the 
time when the ball stops rising, that is, at 
time t = 1.5, is therefore given by 


s= 15 x 1.5 — 5 x (1.5) + 1.6 
= 12.85. 


So the required distance is 12.85 metres. 


(This question is based on the assumption 
that the ball’s initial velocity is 15 m s7 
upwards, and the acceleration due to gravity 
is 10ms~? downwards. In Units 6-8 we 
usually take the acceleration due to gravity to 
be 9.8ms~? downwards.) 
Solution to Exercise 21 
(a) The equation for a in terms of t is 
a = —10. 
Integrating gives 
v = —10t + c, 
where c is a constant. 
But v = 5 when t = 0, which gives 
5=—10x0+c, 
so c = 5. Hence 


v=—10t+5. 


12 


(b) Integrating the equation for v gives 
s = —10 x st? + 5t + k; 
that is, 
s=—5t? + 5¢+k, 
where k is a constant. 
Since s = 0 when t = 0, it follows that 
k=; 
So 
s = —5t? + 5t. 

(c) When the object returns to its starting 
point, s = 0. Substituting into the 
equation from part (b) gives 

0 = —5t? + 5t 
5t(1 —t) =0 
t=0 or t=1. 


So the object returns to its starting point 
one second after it started moving. 


(d) A graph of the formula from part (b) is 
shown below. 


displacement, s (m) 


time, t (seconds) 


(e) The greatest distance that the object 
reaches from its starting point appears to 
be about 1.25 m. 


(£) The greatest distance occurs when v = 0. 
Substituting this value of v into the 
equation found in part (a) gives 


0=—-10¢+5 
10t¢=5 
t= 0.5. 


Substituting this value of t into the 
equation found in part (b) gives 


s = —5 x 0.5? +5 x 0.5 
= —1.25 + 2.5 = 1.25. 
So the greatest distance is 1.25 m. 
(An alternative way to find that the 
greatest distance is reached when t = 0.5 
is to use the fact that the graph in 
part (d) is a parabola with z-intercepts 0 
and 1, so its vertex has x-coordinate 
$(0+1) =0.5. 
Solution to Exercise 22 
(a) The indefinite integral of 
f(z) = e” — 2 cos x is 
F(a) = 4e” — 2sing + c. 
(b) The indefinite integral of 
g(x) = 23/2 + 4sin z is 
G(x) = 2g5/2 — 4 cosg + c. 
(c) The indefinite integral of 
h(x) = 2sec? x + 32? is 


H(z) = 2tanz +z? +c. 


Solution to Exercise 23 
(a) The indefinite integral of 
3 1 
= x 


is F(x) = 3ln |z| + c. 
(b) The indefinite integral of 
2 2 1 
g(x) = z = 3 x a 
is G(x) = 2 In |z| + c. 
(c) The indefinite integral of 
3a +1 1 
h = = — > 
(=) 3x 3x 


is H(z) = x + 4ln|z| +c. 


Solutions to exercises 


(d) The indefinite integral of 


1 1 1 
ka= Sy 
w= 5 Tage 


is K(x) = ġtan™!t g +c. 


(e) The function is 
2 


T) a 
p(x) ae 
which can be written as 


2 2 1 


Mae a ee 


Hence its indefinite integral is 


2 
P(x) = — x sin! z + c. 
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